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(54) Recording medium and menu control 

(57) A recording. medium retiaining data for menu 
control, a menu control method and an apparatus are 
provided for creating a menu (1) highly expressive and 
attractive to the vlewer.-When operation of a menu but- 
ton (2) is determined on a menu created with a moving 
picture with sound, the menu button turns into action 
highlighting aind the color of the button changes into a 
highlight cotor. In order to emphasize action highlighting 
of the menu button, a specific short moving picture (3) 
with a sound is automatically replayed. After the replay 
of the moving picture, the display jumps to a chapter of 
a title selected with the menu button and a replay is start- 
ed (4). 
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Dasorlptlon 

[0001] The present Invention rolatee to a recording 
medium retaining ciata tor menu control, a menu control 
method and a menu control apparatus. In an embodi- ^ 
ment of the Invention each Is provided tor controlling op- 
erations in accordance with manlpulation ot nrtenu but- 
tons on a menu used tor replaying intormation on the 
recording medium such as a digital video disk or digital 
versatile disk (DVD). io 
[0002] A DVD and a DVD player have been practically 
utilized. A DVD is an optical disk for recording digitized 
video and audb data. Of replaying data on a DVD and 
recording data onto a DVD, a DVD player performs at 
least replaying data. 

[0003] In the DVD format (standard), the format ot still 
picture called subpipture that nr^y be overlaid on a mov- 
ing picture Is defined besides nonmai moving pictures 
coded in Moving Picture Experts Group (MPEG) 2, A 
DVD implements a caption (subtitle) of a nDovie and a 20 
menu with such a subpicture. 

[0004] In the DVD fomnat, a specific programming Ian- . 
guage called navigation command Is provkjed tor con- 
trolling a replay method of a DVD player Programming 
in navigation command implements, for example, an in- 
teractive program (software) and a replay started at a 
specific point called chapter such as the start of a high- . 
light scene or a break in a story in a moyie or a track on 
a compact disk (CD) that indcates a break between 
pieces ot music. 

[0005] An interactive program as menttoned above 
requires a user-operable picture for interactive ques- 
tions and answers. 

[0006] An interactive operation of a DVD player Is 
usually implemented through indirect manipulation by 3s 
the viewer selecting operation buttons displayed on a 
menu with cursor keys and so on of a remote controller, 
instead of direct interactive manipulation using opera- 
tion buttons of the DVD player or the remote controller. 
As a resu It, vark)us types of interactive software may be <o 
provided without being restricted by the buttons dedksat- 
ed to the hardware ot the DVD player. 
[0007] Arhong menus for such interactive operations, 
basic ones common to any DVD are defined as DVD 
system menus. The DVD system menus are frames 4$ 
called up by a viewer through operation of the menu but- 
ton of the rertiote controller ot the DVD player tor replay- 
ing a DVD in the DVD player. The format provkles. that 
the menu button is required to be added to the remote 
controBer The DVD system nr^nus include operation ^ 
buttons displayed on the screen. Vsrbus replay patterns 
are achieved by the viewer through selecting the oper- 
ation buttons with a cursor key. The format provkjes that 
the cursor key is required to be added to the remotecon- 
trollar. ss 
[0008] Various types of DVD system menus are de- 
fined (n the DVD format, FIG. 1 shows an example of 
chapter menu which Is one ot the DVD system menus. 



The chaptor menu is a menu including operation buttons 
arranged on the screen for altowing a direct jump to each 
chapter. 

[0009] The chapter menu in FIG. 1 includes six chap- 
ter designatbn buttons 301 , two menu setectpr buttons 
302 and two menu page selector buttons 303..Three of 
the six chapter designation buttons 301 are verttoally ar- 
ranged on the left of the screen and the other three on 
the right. The two menu selector buttons 302 are ar- 
ranged side by skie below the chapter design^tbn but- 
tons 301. 

[0010] For authoring such a menu, it is required to cre- 
ate pixel data corresponding to each operation button 
In accordance with the subpicturefonmat of the DVD. In 
addition, It is necessary to perform programming in nav- 
igation command required for each operation button. 
[0011] For replaying a DVD using the menu ^s shown 
In FIQ. 1. the viewer selects the various buttons on the 
menu and specifies operations with the remote control- 
ler, the ren^te controller includes, for examqiiei an up 
cursor key, a down cursor key, a left cursor key and a 
right cursor key for moving a selected operatipn button 
vertically and horizontally and a menu enter key tor com- 
pleting the operatk>n ot a selected operatipn Button. 
[0012] In general, a menu displayed on a rnonitor in' 
eludes several operation buttons. The viewe( presses 
the cursor keys of the remote controller and t^porariiy 
selects one of the operation buttons. The viewer further 
presses the menu enter key and completes the opera- 
tion ot the selected operation button. Accord^g to the 
DVD format, the color of the selected button Is changed 
or the selected button is framed so as to indicate which 
button Is selected on the screen. Such Indicatipn will be 
called highlighting In the following descrlptk^. FIG. 2 
shows an example of menu wherein one of the pperatton 
buttons is highlighted. As shown, the upper-tjpft button 
301a of the six chapter designation buttons dCil Is high- 
lighted. 

[0010] Highiighting includes two types. On^ is select 
highlighting for indicating that the operation bufton in the 
menu Is only temporarily selected. The other Is action 
highlighting for indbating that the menu enter key is 
prsssed to be effective tor about one second after the 
menu enter key Is pressed until immediately t^efore the 
opsration is performed. In the example shown in FIG. 2, 
if the menu entsr key is pressed when the upp^r*ieft but- 
ton 301a Is in the state ot selisct highlighting,:the high- 
light color turns into the action highiighting state for 
about one second. The display then directly Jumps to 
the chapter of 'Scene 1 : Introduction' where ^ replay is 
started. 

[001 4] i-lowever, lndk;atbn with simple highlighting as 
described above, that is, a change of buttorj cotor or 
framing only, is not effectlvd enough for Informing the 
viewer of button selectton or execution. Such a user In- 
terface is not user-friendly. Furthernrwre, 0/ sixteen 
cok)rs that niay be used for highlighting, up to four colors 
can be used at the sametinne. Such sUrple hlQhfightlng 
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lacks ^pres&ivity. In terms of product, tt Is drtficutt to 
create a menu attracting the viewer wjth simple high- 
lighting only. 

[001 5] An embodiment of the invention seeks to pro- 
vide a recording medium retaining data for menu con- 
trot, a menu control method and an apparatus so as to 
create a menu expressive and attractive to the viewer. 
[0016] A recording medium retaining data for menu 
control of the inventk)n is provkled for Implementing in- 
put of an instruction In response to an operation on a 
menu displayed on a screen. The data tor menu control 
has a cteta structure Including: rhenu display data for dis- 
playing the menu Including at least one menu button for 
instructing to execute a predetermined function; re- 
sponse picture data for displaying a predetermined re- 
sponse picture In response to determination of an oper- 
ation of the menu button; data for instructing to display 
the response picture, using the response picture data 
when the operation of the menu button is determined on 
the menudisplayed by using the menu display data; and 
data for instnjctlng to execute the function assigned to 
the menu button after the response picture is displayed. 
[0017] A menu control method of the invention is pro- 
vided for implementing input of an rnstructton in re- 
sponse to an operation on a menu displayed on a 
screen. The method includes the steps of: displaying the 
menu including at least one menu button for instructing 
to execute a predetermined function; displaying a pre- 
determined response picture when the operation of the 
menu button on the menu isdetermiried; and executing 
the f unctk>n assigned to the menu button after the re- 
sponse picture is displayed. 

[0018] A menu coritrol apparatus of the invention Is 
pi^ovided for Implementing input of an Instruction In re- 
sponse to an operatbn on a menu, displayed on a 
screen. The apparatus comprises: • a menu display 
means for displaying the menu including at least one 
menu button for instructing to execute a predetermined 
functkxi; a response picture display means for display- 
ing a predeterrnined response pk^ture when the opera- 
tion of the menu button on the menu is determined; and 
a moans for executing the function assigned to the menu 
button after the response picture is displayed by the re- 
sponse picture display means. ■ 
[0019] According to the recording medium retaining 
data for nr^e.nu control of the invehtton, the menu includ- 
ing the menu button for instructing to execute a prede- 
tennlned f unctton is displayed by using the mem display 
data of the data for menu control, in response to deter- 
mination.of fhe operatton of the menu button on the 
menu, display of the response pk^ture Is instructed by 
the data for instructing to display. The response pbture 
is displayed by using the response pk^ture data. After 
the response prcture is displayed, the function assigned 
to the menu button is executed by using the data for in- 
structing to execute. 

[OO20] According to the menu control method of the 
inventkxi, the menu including the menu button for in- 



to 



IS 



20 



2S 



30 



35 



40 



4S 



so 



6S 



structrig to execute a predetermined functiw is dis- 
played. When the operalton of the menu button on the 
menu is determined, a predetemnined response picture 
is displayed. After the response picture is displayed, the 
function assigned to the menu button is executed. 
[0021] According to the menu control apparatus of the 
Invention, the menu including the menu button for in- 
structing to execute a predetermined function Is dis- 
played by the menu display means. When the cperation 
of Ihe menu button on the menu is detentiined, a pre- 
determined response picture is displayed by the re- 
sponse pteture display means. After the response pic- 
ture is displayed, the function aseignedto the menu but- 
ton is executed by the means for executing. 
[0022] For a better understanding of the present 
invention, reference will now be made by way of ex- 
ample to the accompanying drawings In which: 
[0023] FIG. 1 shows an example of chapter pen u of 
a DVD player of rotated art. 

[0024] FIG. 2 shows an example of related-art menu 
wherein a menu button is highlighted. 
[0025] FIG. 3 illustrates the oulllne of operation of a 
first embodiment of the inventton from a menu to a re- 
play of moving picture of a chapter. 
[0026] FIG. 4 illustrates the operalk>n of the first em- 
bodirrtent of the invention from a menu consisting of a 
plurality of pages to a replay of moving picture of a chap- 
ter. 1 
[0027] FIG. 5 illustrates the PGC structure of a root 
menu of the first embodiment of the inventbn. ' 
[0028] FIG. 6 illustrates the data structure for organ- 
izing the menu shown in FIG. 4. 
[0029] FIG, 7 IHustrates the data structure of VOB of 
a DVD. 

[0030] FIG. S illustrates the data structure of PGC of 
the DVD. 

[0031] FIG, 9 Illustrates the data stojcture of cell of 
the DVD. 

[0032] FIG, 10 shows the relationship between the 
structures of PGC and VOB of the DVD. 
[0033] FIG. 11 is a schematic view of the structure of 
PGC In FIG. 10. ■ 
[0034] FIG. 1 2 illustrates a DVD player and it^ periph- 
erals. 

[0035] FIG. 1 3 is a block diagram of a DVD ^\ayer of 
the first embodiment of the invention. 
[0036] FIG , 1 4 is an explanatory view for illusfrating a 
subprcture of a DVD. 

[0037] FIG. 15A and FIG. 1 5B are explanatory views 

for illustrating a subpteture of a DVD. 

[0038] FIG. 16 is a flowchart of operatran for replaying 

a PGC in a DVD player wherein the replay operation 

shown in FIG. 4 is performed. 

[0039] FIG. 17 is a floyvchart of replay operation that 

foItowsFIG. 16. * 

[0(M0] FIG. 18 is a flowchart of replay operation of a 

second emtxxliment of the inventk)n. 

[0041] FIG. 19 is a flowchart of replay operation that 
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follows FIG. 18. 

[0042] FIG. 20 illustrates the data structure of a third 
embodiment of the invention. 
[0043] FIG. 21 is a flowchart of replay operation of a 
third embodiment of the Inventlori, 
[0044] inustrattve embodiments of the invention will 
now be described in detail with reference 1o the accom- 
panying drawings. An example will be described where- 
in a recording medium retaining data for menu control, 
a menu control method and a menu control apparatus 
of the embodiment are applied to a DVD and a DVD 
player. That Is, the DVD corresponds to the recording 
medium of the embodiment. A method of controlling a 
menu used for replaying information recorded on the 
DVD in the DVD player corresponds to the menu control 
method of the embodiment. The DVD player corre- 
sponds to the menu control apparatus of the embodi- 
ment. 

[0045] First, a subplcture required for displaying a 
menu of the DVD will be described. As previously de- 
scribed, in the DVD format, the format of stiti picture 
called subplcture that may be overlaid on a moving pic- 
ture is defined besides normal moving pictures coded 
in MPEQ2. Of the subplcture format of the DVD format, 
part relating to the embodiment of the invention will be 
extracted to be briefly described. 
[0046] As shown in FIG. 1 4, a subplcture of a DVD is 
defined as an aggregate of specific two-bit pbcel data 
202 allocated to each of pb(els 201 of 720 wide by 476 
high (as specified by NTSC video standards) into which 
a screen is divided. A specific color is assigned to each 
value represented by two-bit pixel data. The total of four 
colprs are thus represented by pbcel data. In practice, a 
cc»Dbinatlon of desired four colors Is selected from a six- 
teen color palette to be used as the four colors each as- 
signed to each pixel of the subplcture. 
[0047] The percentage of subplcture overlaid on a 
moving picture is selectable. For example, if the per- 
centage of subplcture is 0 percent and that of moving 
picture ie 100 percent, the subplcture Is transparent and 
Invisible. If the percentages are both 50 percent, the 
subplcture is translucent. If the percentages are 100 
percent and 0 percent, the baclcground moving picture 
is completely hidden. 

[0048] Tables are separately provided for each pixel 
data for specifying the correspondence of the selected 
f ou r colors to the values represented by two-bit pixel cte- 
ta and tlie percentage of the subplcture overlaid over 
the background moving picture. 
[0049] Referring to FIG. 1 5A and 1 5B, representation 
of a 'bordered cross* in a subplcture of a DVD will be 
considered as an example. As shown in FIG. 15A, tiie 
number of colors required for representing the bordered 
cross is three including the cobrs of background 211, 
cross 21 2 and border 21 3. Next, the size of the cross is 
assumed to be 9 by 9 pixels. If pixel data '00' is assigned 
to the color of the background 211, pixel data '1 1 ' to the 
color the cross 212 and pixel data '10' to the color of 



the border 213, an aggregate of 9 x 9 pbcel <|ata is de- 
fined as shown in FIG. 15B..The subpteture of one DVD 
is obtained through performing such an operation for all 
the pixels of 720 by 478. . 

s [OOSO] With such a subplcture, if pbcel data represent- . 
Ing characters are arranged only near the bwer sMe of 
all the region of the 720 by 478 pixels, the section above 
is all defined as the background 211 and the percentage 
of pixels of the background 21 1 to the nrx>ving pkrture is 

10 0 percent, the subplcture wherein the characters are 
shown near the tower side and the other part, is trans- 
parent is produced. The DVD implements capttons of a 
movie and so on through the use of such a mechanism. 
[0061] Menus of the DVD will now be de89ribed. As 

IS prevtously described, among menus for interactive op- 
erations, the 1388 ic ones common to any DVP are de- 
fined as the DVD system menus in the DVD format. The 
DVD system menus are frames palled up by ^e viewer 
through operatton of the menu button of the remote con- 

20 troller of the DVD player for replaying a DVD In the DVD 
player. The format provides that the menu button Is re- 
quired for the remote controller. N^rtous reptay patterns 
are designated by the viewer through selecting the op- 
eration buttons displayed on the screen with a cursor 

2S key required for the remote controller. The D^D format 
defines the following DVD system menus. 

1. Title Menu 

30 [0052] The title menu is used by the viewer for spec- . 
(tying which title (a piece of nnovie or animattor^) of audio 
and video data will be replayed when a plural|iv of titles 
are recorded on the DVD. 

55 2. Chapter Menu 

[0063] One title (usually called a piece of ^rk such 
as one motion picture or one album of music video clips) 
of audio and video data has specific breaks Of divisions 

40 (the turn of scenes of a rriovle or the break between vid- 
eo clips to whksh Immediate access is intended by a pro- 
ducer of a record company). Such a break or a diviston 
is called chapter. The chapter menu has mer|u buttons 
for starting a replay immediately at each chapter. 

4S . ' 

3. Audio Menu 

. [0054] When a plurality of audio channels are provid- 
ed for each title of video data recorded on the DVD 

so (when vkieo data of a movie includes audio cfata In the 
original language and audio data dubbed In a plurality 
of other languages, fCK example), the audto menu is pro- 
vkied for selecting a channel. The audio many includes 
menu buttons arranged on the screen, indicating se- 

BB iectable languages and so on each provided (or the re- 
spective audio channels, ' 
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4. Subtitle Menu . 

[0055] The subtitle is a movie and television broad- 
cast term that means a caption. When a single or a ptu- 
rality o1 types of subtitles are provided fora title recorded 
on the DVD, the subtitle menu is provided tor selecting 
which subtitle to display of the plurality of types or tor 
determining whether to display the subtitle or not The 
subtitle menu includes menu buttons arranged on the 
screen, indicating selectable subtitles each provided for 
the respective subtitles. 

5, Angle Menu 

[0066] The angle Is a function spectfic to the DVD for- 
nnal For recording a football game, for instance, a plu* 
rality of cameras are usually used by which the game is 
shot simuttaneously from different angles. That is, video 
data of the football game includes iriDages of the entire 
game taken by a long-shot camera, close-up images 
taken by a camera following the offense and ciose-up 
images taken by a camera following the defense. The 
angle function of the DVD allows the viewer to select 
video data shot from a specific angle to replay when a 
plurality of types of video data obtained througji shootr 
ing the object simultaneously from different angles are 
multiplexed to be recorded on the DVD and replayed in 
the DVD player. The angle nnenu includes menu buttons 
arranged on the screen, indicating selectable angles 
and 60 on each provided for the respective angles. 

6. Floot-Mehu. " — -- -- - ....... 

[0057] The total of five types of menus defined in the 
DVD fomaat are described so far. However, it Is not al- 
ways the case that the remote controller of the DVD 
player includes five buttons for displaying the five types 
of menus. The DVD fomnat provkJes that the two buttons 
are only required for calling up the title menu and anoth- 
er menu. Therefore, If the title to replay requires one or 
more of the chapter nrtenu, the audk5 menu, the subtitle 
menu and the angle menu, a specific menu is required 
for calling up the menus. The root nrtenu includes one 
menu biitton or more arranged on the screen indicating 
one or nrvore of the chapter menu, the audio menu, the 
subtitle menu and the angle menu. 
[0058J For authoring. such menus, it is required to cre- 
ate pixel data correspor>ding to each menu button in ac- 
cordance with the subpiclure format of the DVD. In ad- 
dition, it is necessary to perform programming in navi- 
gation command required for each menu button. As pre- 
viously described, tfie navlgatkxi command Is a specific 
language provided iri the DVD fonmat foi- controlling a 
replay method of a DVD player. The program written in 
navigation corinmand is recorded on the DVD together 
with video and audio data: The DVD player replays the 
video and audio data in accordance with the program 
written in navigation command. 



[0059] Reference is now made to FIG. 7 to describe 
a data structure for nnaking up the.menus and soon as 
descrbed above. Multiplexed video and audio data as 
a content of a DVD is called video object (VOB) . A VOD 
s Is made up of a meaningful series of multiplexed video 
and audio data and defined as multiplexed date making 
a great sense In allowing access for a continuoj^js replay 
such as a title of movie, the audio menu or th^ chapter 
menu. 

TO [0060] Accordingly, a single DVD usually includes a 
plurality of btocks called VOBs. As shown In FIQ. 7, each 
VOB 62 has a serial VOB identification number*(VOB ID 
number) {ID #1 In FIG. 7). The VOB 62 is further divkied 
Into units called cells 63. The cells 63 each have a cell 

IS kientificalion number (cell ID number) in ascending or- 
der (ID #1 to ID #6 in FIG. 7). The VOB 62 is not me- 
chanbally divided into the cells 63 but the cells 63 are 
each defined as a meaningful block as in defining the 
VOB. For example, the cells correspond to divisk>ns of 

20 chapters of a movie title or to pages to be displayed of 
a menu with a plurality of pages. 
[0061] Accordhg to the DVD format, a unit \r\ Vi/hkh a 
menu or a title Is replayed is represented by replay con- . 
trol data called program chain (PQC). As shown In FIG. 

25 8, a PGC 70 is made up of a pre-comnriand (PFIE CMD) 
64, a VOB identifier (VOB ID) 65 and a post-c6mmar>d 
(POST CMD) 66. The VOB ID 65 is made up qf a com- 
bir>ation of the VOB ID number described abov^ arid the 
Initial address on the disk where the corresponding VOB 

50 is recorded. A plurality of VOB IDs 65 may be provided 
in sequence. 

[0062] The VOB ip^65 is further made up of a series 
of cell Ihfonnatton sections 67; As the VOB ID 65, each 
cell infonmation section 67 is composed of a ci^ll Identl- 

35 fjer {cell ID) eB rnade up of a combination of cell ID 
number (of cell numbers CN #1 to CN #6 In FIC^. S) and 
the initial address on the disk where the corresponding 
cell is recorded; and a cell comnr^nd (cell CMO) 69 ex- 
ecuted at the point of completion of replay of:the cell. 

"fo The cell CMD 69 is used for specific purposes only as 
the present invention and may be omitted. The dell CMD 
69 is not usually used in an ordinary movie qr a Sftill- 
frame menu. . . 

[0063] The DVD player traces the Infonmation pre- 
45 eenled by the VOB ID 65 and the celt ID 68 in ifie order 
of appearance so as to determine the addre^ where 
the content of multiplexed data to be replayed i^ record- 
ed and practically performs replay. For coriv^nience, 
this operation is called a replay of PQC. The PRE CMD 
^ 64 is a navigation command executed before thie replay 
of PGC. The POST CMD 66 Is a navigation conrvnand 
executed after the replay of PGC. The navigation com- 
nriands will be described later on. ' 
. [0064] As thus described, a replay of a DVD |s made 
55 up of a combination of the PGC 70 with the con^espond- 
Ing actual multiplexed data (VOB 62] and the VOB ID 
65 and the cell ID 68 affixed to the VOB 62! The replay 
ts controlled by the navigation commands deluding the 
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PRE CMD 64. the POST CMD 66 and the cell CMO 69. 
Although more other items of data are required for the 
replay of the OVD, description thereof not relating to the 
embodiment of the present invention Is omitted. 
[0065] The navigation commands will now be de- & 
scribed, Aocordingtothe OVD format, a program written 
In navigation command is recorded on a DVD together 
with videoand audio data. A DVD player replays the vid- 
eo and audio data in accordance with the program writ- 
ten in navigation command. For example, a plurality of 
audb channels may be multiplexed to be recorded on 
a DVD and the program written in navigation command 
may be used for designating which of the plurality of 
channele to be selected and lor directly Jumping to a 
chapter for starting a replay. A program written In navi- 
gation command may be used for much complicated op- 
erations besides these simple examples. 
[0066] For example, a program written in navigation 
command achieves an interactive work wherein a still 
picture (subpicture) for asking the viewer a question ap- 
pears at the completion of the replay of a chapter and a 
destination chapter at which replay is started Is deter- 
mined in accordance with, the answer of the viewer to 
the question. This example is a method used in a piece 
of work called muttistory/multiendtng (a work with game 
elements wherein a choice between A and B and so on 
is provided at each break between scenes and the next 
scene is determined dependingon thechoice). Through 
the use of the navigation comnnand. high interactivity is 
achieved such as repeating a replay of a particular cell 
or switching a cell to replay in accordance with the se- 
lection of the viewer using the DVD menu. 
[0067] FIG. 9 shows a data structure of the cell 63 in 
the multiplexed VOB 62 for implementing a menu. Al- 
though the data structure for Implementing the menu is 
determined by the entire ROC, the structure for imple- 
menting menu buttons will be only described. 
[0066] For example, If the menu includes a plurality of 
pages, each menu page Is made of 1he single cell 63. 
The colls 63 corresponding to the number of the pages 
form the VOB 62 shown in FIQ. 7 altogether. As shown 
in FIQ. 9. the cell 63 Is composed of the folk>wing ele- 
ments. 

l.Cell 

[0069] The single cell 63 includes all the display data 
correspondir^ to one page of menu and control data of 
the menu button. The cefl 63 Includes a subpkrture 71 , 
a display image of the menu button, as the display data, so 
The cell 63 further includes a highlight information data 
(shown as HLI) 72 as control data of the menu button. 
In the enr^bodlment of the Invention, in particular, video 
data (shown as VI DEO) 73 for a background of the menu 
is multiplexed in the ceil 63. FurthemrK>re, If the menu is ss 
a (moving or still) picture with audk>, audio data (shown 
as AUDIO) 74 Is multiplexed in the ceil 63. if the vkieo 
data Is of a still-frame image, the misnu Is a still-frame 



menu. If the video data is of a moving Image, the menu 
is a moving picture menu. 

2. Subpicture 

[0070] The subpicture 71 Is a region where pixel data 
and color information for displaying the menu af e stored. 
The subpk:ture 71 includes a subpicture pixel data 75 
and button cotor data (shown as BTN COLOR) 76 to be 
described later on. 

3. Highlight Information Data (HLI) 

[0071] Highlight Iriformation data 72 Isa region where 
intcrnoatlon relating to selection o1 the menu buttons on 
the mem is stored. The highlight informatton data 72 
includes highlight color data 77 and button information 
data (shown as BTN INFO) 78. The highlight Qotor data 
77 includes color Information for changing (hl^lighting) 
the color of one of the menu buttons being sheeted on 
. the menu for indicating the selection and color informa- 
tion for changing the cotor of the menu button when the 
function assigned to the selected button Is executed. 
The button Infomnation data 78 includes: relajive posi- 
tions of the menu buttons on the menu; adjaqsnt Infor- 
mation among the menu buttons that is required for In- 
dicating the menu button to be selected next when the 
selected menu button on the menu is vertically and hor- 
izontally shifted with the cursor key of the rerpote con- 
troller of the DVD player; and the navigation comnrwnd 
provided for the menu button, used when the operation 
of the menu button is determined. - 

4. Subpicture Pixel Data 

[0072] Pixel data for displaying the menu buttons is 
stored in subpicture pixel data 75. It the menu Includes 
a plurality of pages, the pixel data is provided for the 
corresponding pages. 

6. Button Color Data 

[0073] The button cotor data 76 retains color informa- 
tion of pixel data of the subpicture for displaying the 
menu when not selected (not highlighted) an^ data In- 
dicating a cotor palette as a reference for color informa- 
tion ^en the menu button Is highlighted. 

6. Highlight Cotor Data 

[0074] The highllght.color data 77 retains c9lor infor- 
nrwtton for highlighting the menu buttons on the menu. 
The color Infonmatton Includes iselect color da^ 79 Indl*. 
eating the highlight color when the menu . button is se- 
lected and action color data 80 indicating the highlight 
cotor of the menu button when the functton assigned to 
the selected menu button Is executed. Each of the color 
data 79 and 80 is a pointer to the data Indicating the 
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color palette in the button color data 76 and does not 
retain actual.cobr data. 

7; Button Infornration Data 

[0075] The button Information data 78 includes: but- 
ton position data (shown as BTN POSiTiON) 81 for In- 
dicating relative positions of the menu buttons on the 
menu] adjacent button data (shown as ADJ BTN) B2 for 
indicating the adjacent menu buttons that is required for 
indicating the menu button to be selected next when the 
. selected menu button on the rnenu is vertically and hor- 
izontally shifted with ihe.cureor key of the remote con- 
troller of the DVD player, and a button comnnand (shown 
as BTN CMD) 83 made up of the navigation command 
for executing the function assigned to the menu button; 
The button information data 78 plays a key role as a sec- 
tion for describing functional k>gfcs of the menu buttons 
on the menu. 

8. Select Color Data 

[0076] The select color data 79 retains a pointer to the 
color palette of the highlight color when the menu button 
is selected. 

9. Action Color Data 

[0077] The action color data 80 retains a pointer to the 
color palette of the highlight color of the menu button 
when the function assigned to the menu button is exe- . 
cuted. 

10. Button Position Data 

[0078] The button posKkjn data 81 indicates the rela- 
tive positions of the nr>enu buttons on the menu with co- 
ordinates of the pixels. To be specific, since the logical 
display region of each niehu button is defined as a rec- 
tangle, the button position data 81 includes the cdordi- 
nates of the top-left corner and the bottom-right corner 
of the region.. The button position data 81 further in- 
cludes a pointer to the color palette of color information 
when the menu butter is not selected. On the single 
menu, die color indicating that the button is not selected 
is defined as one regardless of the number of the menu 
buttons. The button posltfon data 81 further includes an 
auto-action flag as auto-actjon Informatbn indicating 
whether to autonnatically perform the function assigned 
to each rhenu button when the menu button is selected. 

11; Adjacent Button Data 

[(N)79] The adjacent button data 82 retains adjacent 
Information among the menu buttons that is required for 
indicating the menu button to be selected next when the 
selected menu button on the menu is vertically and hor- 
izontally shifted with the cursor key of the remote con- 



troller of the DVD player. 

12. Button Command 

5 [0080] The button command 83 is the navigation com- 
mand for executing the functions'asslgnedto the menu 
buttons and directly defines the functions. 
[0081] ' Reference is now made to FIG. 10 illustrating 
the data structure of the VOB, the POC and the nrwnu 
descrbed so far. As shown, the PQC 70 correspoTKiing 
to data for menu control of the embodinrient inclpdes the 
cell information sections 67 of the cell nunrtoers CN #1 , 
#2, #3 and so on. In FIG. 10, the celllD numbers of the 
cell numbers CN #1, #2, #3 and so on are #1, #2, #3 
and so on, respectively. The cell 63 of the VOB 62 rep- 
resented by the cell information section 67 includes dis- 
play data of the menu (vWeo data as a back^ound of 
the menu, audio data and subptcture data) and highlight 
informatton data (HLI) as control data of the menu but- 
tons, FIG: 10 shows the data for menu display jncludeld 
in the cell 63 of cell ID #1, In order to display a single 
menu, such a complicated iiierarchical data structure is 
required. However, if attentton Is focused on the naviga- 
tion comnrend for controlling the mechanism of the 
menu and a replay of a title, the itemis relating to menu 
display are the PRE CMD 64, the cell CMD 69, the 
. POST CMD 66 and the BTN CMD 83. Accordingly, for 
convenience, the structure of the PGC70 is onjy repre- 
sented by the cell ID 68 indicating c6rrespon(|enoe to 
the cell 63 in addition to the niavigattoh commends as 
shown in FIG. 11 . The BTN CMDs #1 , #2 and so on in 
FIG:-11 indicate that the number of BTN CMOs in the 
corresponding menu page is equal to the numt>Br of the 
menu buttons! Although the BTN CMD 83 is inolucied in 
the cell 63 in the strict sense, the BTN CMD 83 ip includ- 
ed In the PGC 70 for convenience in FIG. 11 . 
[0082] Refening to a specific exanople shown in FIG. 
3» the outline of the embodiment of the invent k>n. will now 
be described. The menu in this exanriple is e chapter 
menu. FIG. 3 shows the example from the menu to a 
replay of a title. The menu n^y be a normal still ptcture 
or preferably a rnbving picture with audio. The moving 
picture with audio is programmed to be automatically re- 
played repeatedly. In a menu 1 shown In FIG. 9, for ex- 
ample, a rabbit running towards a house is repeatedly 
replayed with sound. Menu buttons are nnade up of a 
still picture of subpicture and synthesized into pne pk;- 
ture with the moving picture as a backgr'ound with audio 
when the a\enu is replayed in a DVD player In the 'mov- 
ing picture as a background with audk>*, the moving pic- 
ture is the picture of the rabbit runn&ig towards the 
house mentbned above, for example. The audb is a 
message such as 'Choose whichever you like.', for ex- 
ample. 

[0083] On the menu 1 in FIG. 3. the viewer operates 
the cursor keys of the remote controller and select a 
menu button so as to dec^e a chapter to replay in a 
mariner simitar to the operation of the retated-ait menu. 
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Once execution ol the menu button is determined, the 
menu button turns into action highlighting and the high- 
light color of the buttor) changes as in the related-art 
menu. The related-art menu then shifts to a replay of a 
chapter. In the embodiment of the Invention, after exe- 
cution of the menu button is determined, in order to em- 
phasize action tiighllghting of the menu button, a spe- 
cific short moving picture with sound indicajing ths state 
of action highlighting is'autonnaticaliy replayed after the 
menu button has tumed into action highlighting and the 
highlight color of the button has changed! The display 
then jumps to the chapter of the title selected with the 
menu button and a replay is started. This series of op- 
erations is called 'dynamic highlighting' tor convenience. 
The moving picturs with a sound indicating the state of 
action highlighting Is called 'dynamic highlight picture', 
in the example shown In FIQ. 3, 'Scene 1 : Introduction' 
of a menu button 2 Is selected and the button 2 turns 
into action highlighting. A moving picture showing the 
rabbit opening a door and entering the house and a 
close-up of the house are then automatically displayed 
as a dynamic highlight picture 3 with a specific sound. 
After the dynamic highlight picture 3 is displayed, a mov- 
ing picture of the chapter designated with 'Scene 1: In- 
troduction' of the menu button 2 is replayed in a title re- 
play screen .4. The specific sound may be sound effects 
. suggesting zooming in, sound effects of opening the 
door or a message reteiting to the chapter to replay 
[0084] The action of the menu implemented by the 
moving picture with a sound and action of the pages will 
now be described. FIG. 4 shows a menu nhade up of two 
pages implemented by moving pictures with a sound, 
dynamic highlight pictures and chapters replayed In ac- 
cordance with a menu button (BTN) selected on the 
menu. 

[0085] A menu (PI) of a first page includes: a BTN 
(#1) 11 for instructing a replay of a chapter (1); a BTN 
(#2) 12 for Instructing a replay of a chapter (2); and a 
BTN (#3) 14 in the shape of arrow pointing downward 
for instructing switching to the next menu page, A menu 
(P2) of a second page Includes: a BTN (#5) 17 for in- 
structing a replay of a chapter (3); a BTN (#6) 18 lor 
instructing a replay of a chapter (4); and a BTN (#4) 20 
in the shape of arrow pointing upward for instructing 
switching to the previous n^nu page. First, the menu 
(Pi ) of the first page performs a repeat replay In which 
a nrioving picture with a sound as a menu picture 10 Is 
replayed and the display automaticalfy returns to the 
start of the picture after the picture is replayed to the end 
thereof (arrow 13). As. the menu (PI ), the menu (P2) of 
the second page performs a repeat replay in which a 
nnoving picture with a sound as a menu picture 16 is re- 
played and the display automatically retums to the start 
of the picture after the picture is replayed to the end 
thereof (arrow 19). The replay of the menu picture 10 of 
the first page Is interrupted Immediately after the BTN 
(#3) 14 is selected arKi executed. Areplayis then started 
at the start of the menu picture 16 of the second page. 



Conversely, the replay of the menu picture 16 of the sec- 
ond page is interrupted immediately after the BTN (#1 ) 

20 is selected and executed. A replay isthsn started at 
the start of the menu picture 10 of the first page. 
[0086] The dynamic highlight operation wljl now be 
described. A repeat replay of the menu picture 1 0 of the 
first page Is assumed to be being performed. If the BTN 
(#1) 11 isselectedarid executed, the replay of the menu 
picture 10 is immediately interrupted and a dynamic 

10 highlight picture (1) 15 is automatically reptpyed. On 
completior} of the replay, the display jumps to )he chap- 
ter (1 ) 22 in the title and a replay is started, which is the 
original function of the BTN (#1) 11. If the BTN (#2) 12 
is selected and executed, as the BTN (#1)11 , the replay 

IS of the menu picture 10 is immediately Interripted and 
the dynamic highlight picture (1) 15 Is automatically re- 
played. On completion of the replay, the display Jumps 
to the chapter (2) 23 In the title and a replay \b started, 
which is the original function of the BTN (#2) 12. 

20 [0087] While a repeat replay of the menu picture 16 
of the second page Is perfornrod, if the BTN (#5) 17 is 
selected and executed, a dynamic highlight f^cture (2) 

21 is replayed and then the display jumps to a chapter 
(3) 24. If the BTN (#6) 18 Is selected and executed, as 

2S the BTN (#6) 1 7, the dynamic highlight picture (2) 21 is 
replayed and then the display Junr^s to a chapter (4) 25 
and a replay is started. Such a dynamic highlight oper- 
ation is implemented by the structure of PQC as data 
for menu control and programming of nayigajion com- 

30 mands. 

[0088] The structure of PQC and prograrmilng of nav- 
igation commands for implementing the operation de- 
scribed above in the embodiment will now be described. 
Although the menu structure requires tntornrtatbn In- 

3S eluding the subpicture pixel data 75, the buttori cobr da- 
ta 76, the select color data 79. the action colo| data 60, 
the button position data 61 and the adjacent button data 
■ 82, as shown in F1Q.„9. such Information does not di- 
rectly relate to the present embodiment of the^invention 

^0 and detailed description thereof le omitted. Program- 
ming not contradicting the description of present em- 
. bodiment of the invention is assumed to be m^de In the 
embodiment. For example, the programmhg Includes: 
colors that are not transparerrt are designate for the 

4$ buttoncobrdata76;thelnltiallyhighlightedmenubutton 
Is the 8TN <#1 ) 1 1 or the BTN (#5) 1 7 ; and thcj adjacent 
button data 82 trtcludes the vertical relationship only. 
[0089] The structures of VOB and PQC acj the data 
structure will now be described wherein the menu 
shown In FIG, 4 is implemented as the chapter menu of 
the DVD system menus. 

[0090] As previously described, if the DVD system 
menu Includes any of the chaptei' menu, ^e audio 
menu, the subtitle menu and the angle menu,' the DVD 
55 system menu requires the root menu that is ^ specific 
menu for calling up the menu. Accordingly, a PQC for 
the root menu which is the logical structure of the root 
menu ie required. FIQ. 5 shows the structure pf a PQC 
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(PGC #1 ) 30 for the root menu. The PGC 30 for the root 
menu does not have any menu page to display as the 
root menu so that the PGC 30 does not have any cor- 
responding VOB and cell and the PGC 30 is a special 
form 01 PGC consisting only of the PRE GMD 3r 6t the 
navigation commands. In the DVD format such a PGC 
Is callcMd.dummy PGC. 

[0091] FIG. 6 shows the structures of VOB and PGC 
of the menu shown in FIG. 4. Video signals as the back- 
ground, audb signals aind sut>picture signals for the 

: menu buttons, which are actually replayekd as the chap- 
ter menu and the dynarhic highlight picture, are rnulti- 
plied as a sertes of data in a VOB (VOB ID #1] 61. The 
VOB 61 Includes four cells 41 to 44 with cell numbers 
CN #1 to CN #4. .In FIG. 6, cell ID numbers of the cells 

' 41 to44 with cell numbers CN #1 to CN #4 are #1 to #4, 
respectively. Data of the menu 10 of the first page in 
FIG. 4 as data for menu display is recorded In the celt 
41 with cell ID #1 . A? the menu 10, data of the m$nu 1 6 
of the second page is recorded in the cell 42 with cell ID 
#2. Data of the dynamic highlight picture (1)15 as data 
for response picture display la recorded in the cell 43 
with cell ID #3. Data of the dynarhic highlight picture (2) 
21 is recorded in the ceir44 vvtth cell ID #4. 
[0092] As thus described, authoring of the DVD is 
easily achieved by recording the data for menu display 
and data for the dynamic highlight picture in series. That 
is. no particular attention ts required for nrkaking a master 
tape. For producing such a specific kind of menu, the 
user may provide a master tape wherein necessary . 
moving pictures and sounds are linked to each other. 
Thexjsermay specify with time codes where the breaks 
between the menu pages and the divisions of the dy- 

. nanrifc highlight sections are located on the master tape. 
The menu is thus easily produced. Furthermore, since 
data of the menu and the dynamic highlight pk:ture is 
provided in series, coding and multiplexing of the DVD 
is completed in a single step, which is more efficient than 
individual operatbns. 

[0093] While the VOB 61 has the structure as de- 
scribed above, the PGC 40 is organized as folk)ws. A 
PGC (PGa#2) for one chaptermenu is allocated to the 
series ot VOB 61 . The PGC 40 includes infomiation re- 
lating to til e four cells 41 to 44. In order to specify a cor- 
respondence between the infonmation and the cells 41 
to 44 in the VOB 61, the ihfpmr»ation is defined as fol- 
lows. Cell ID number of the cell 41 of cell number CN#1 
in the VOB 61 is set to #1. Cell ID number of the cell 42 
of cell number CN #2 is set to #2, Cell ID number of the 
cell43of cellnumbdrCN #dl6.set1o #a Cell ID number < 
of the cell 44 ot ceil number CN #4 is set to #4. 
[0094] The cells 41 and 42 whose cell ID numbers are 
#1 and #2, respectively, correspond to the menu 10 of 
the first page and the menu 16 of the second page in 
FIG. 4, respeknfvely. The rhenus lOand 16 each include 
the three menu buttons. Therefore, three BTN CMD (#1 
to #3) 49 to 51 are provWed as BTN CMD of data lor 
instructhg display of the response pteture and data tor 



instructing executkxi of the function in the cell 41 . Three 
BTN CMD (#4 to #6) 52 to 54 are provided as BftN CMD 
in the cell 42. The cells 43 and 44 whose cell IDpumbers 
are #3 and #4, respectively, correspond to the dynamic 
6 highlight picture (1)15 and the dynamic highllsfit picture 
(2)21 . respectively. Since the dynamic highlight pictures 
(1)15 and (2) 21 do not have any menu button, no BTN 
CMD is provided for the cells 43 and 44. The PGC 40 
includes cell CMD 55 to 58 for controlling replay operar 
10 tions, corresponding to the four cells 41 to 44, respec- 
tively. The PGC.40 further includes a PRE CMD 59 and 
a POST CMD 60. 

[009G] The single PGC 40 forthe chapter menu is pro- 
vkJed in the erribodiment since the series of VOB 61 for 
IS the chapter menu is provided as one. However, tie more 
Important reason is the merit as follows. Vartops kinds 
of data written in th© PGC 40 are recorded on the disk 
together as a PGC information table. If a plurality of 
PGCsare provided, the PGC infonmatfon table isdivkJed 
20 as well to be recorded on the disk. Therefore, by provkJ- 
ing the sirigle PGC 40 and recording the PGC informa- 
tion table in one regton on the disk, the PGC 40 is com- 
pletely read by accessing oncei A replay with ^cellent 
response Is thereby achieved, I n contrast, if the PGC is 
divided into the menu section and the dynamic highlight 
section, the DVD player Is required to access ^e PGC . 
infornnatbn table of the dynamic highlight sectt^ while 
the DVD player shifts from a replay of the rhenu section 
to a replay of the dynamk; highlight sectbn. The re- 
50 sponse of replay is thereby decreased. 

[0096] The contents of the navigatkwi commands will 
" now be described-for implementing the menu shown in 
FIG. 4 as the chapter menu of the DVD system menus. 
The contents oT the navigaiton commands called PRE 
3S CMD, POST CMD. cell CMD and BTN CMD v^rttten In 
the PGC described above that are the features of the 
embodiment will be described. For descriptk)fi of the 
navigation commands, the DVD fomnat prescri>e$ that 
the cell CMD and the BTN CMD are each written on one 
^0 line. Although a comblnatfon of a plurality of cells is 
called program (PG), a PG consisting of a single cell, 
nr^y be implemented without any substantial problem. 
For brevity, a PG consisting of a sbigle cell is thus pro- 
vided in the enribodiment of the invention. Furthermore, 
^5 some navigation comnnands are required to be de- 
^ scribed with a PG number instead of a cell nunr^ber and. 
a PG number and a cell number shouki be distinguished 
from each other in the 8trk:t sense. However, since a PG 
consistffig of a single cell is provkled h the embodiment. 
' so what acellnumberand a PG number specify is Icilentlcal. 
[0097] Po'' ^© cell, it is required that inf orrnatlpn such 
as a seamless flag, a cell type, a bbck type ar^d a still 
tirrte should be written in. the PGC iriformatbn table. 
Since such lnfomf)atk)h does r>bt drectfy relate to the in- 
^ ventkxi, descrtption thereof is omitted. In the ^rnbodi- 
meht the hformatbn is determined so that it dpes not 
contradict the structures of PGC and cell. The ^fll tlme 
may be any desired value other thaii .the infinite. The 
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stilt time Is 0 second in the embodiment. 
[OOW] As shown in FIG. 5, the PRE CMD 31 Is only 
written In the PGC 30 lor the root menu without any 
menu page to display. The content of the PRE CMD 31 
ts an Instruction o1 shift to the chapter menu. 
[0099] As shown In FIG. 6, the PGC 40 for the chapter 
menu Includes: the PRE CMD 59. the BTN CMD 49 to 
54 for the respective menu buttons; the celt CMD 55 to 
58 for the respective cells; and the POST Ct^D 60. 
[0100] There t$ no instruction corresponding to the 
PRE CMD 59. Therefore, after the operation shifts to the 
chapter menu, the operation shifts to the cqII 41 of cell 
ID#1. 

[0101] The contents of the BTN CMD (#1 to #3) 49 to 
51 in the cell 41 ot cell ID #1 are as follows, 
[0102] The content of the BTN CMD (#1 ) 49 is an in- 
struction to enter 'V as the final destination chapter 
number for parameter 1 and to shift to the cell 43 of cell 
number CN #3.. For parameter 1 , data for epecifylng the 
function assigned to the menu button is entered, that i&, 
data for specifying the final destination is entered In the 
embodiment. The data corresponds to data for specify- 
ing the function of the embodiment of. the Invention. 
[0103] The content of the BTN CMD (#2) 60 is an in- 
struction to enter '2* as the final destination chapter 
number for parameter 1 and to shift to the cell 43 of cell 
number CN *3. 

[0104] The content of the BTN CMD (#3) 61 Is an in- 
struction to shift to the next menu page, that is, the ceil 
42 of cell number CN #2 corresponding to the menu 16 
of the second page. 

[0105] . The content of the CELL CMD 55 correspond- 
ing to the cell 41 is an Instruction to shift to the start of 
its own cell. 

[OlOq The contents of the BTN CMD (#4 to #6) 52 to 
54 in the cell 42 of celt ID #2 are as folbws. 
[0107] The content of the BTN CMD (#4) 52.i6 an in- 
struction to shift to the previous menu page, that Is, the 
cell 41 of cell number CN #1 corresponding to the menu 
10 of the first page. 

[0108] The content of the BTN CMD (#5) 63 ie an In- 
struction to enter '3' as the final destination chapter 
number for parameter 1 and to shift to the celt 44 of ceil 
number CN #4. 

[01 09] The content of the BTN CMD (#6) 54 ie an in- 
struction to enter '4' as the final destination chapter 
number for parameter 1 and to shift to the cell 44 of cell 
number CN #4. 

[01 1 0] The content of the Cell CMD 56 corresponding 
to the cell 42 ie an instruction to shift to the start of its 
own celt. 

[01 1 1 ] The contents of the eel) CMD 57 corresponding 
to the celt 43 of cell ID #3 and the celt CMD 58 corre- 
sponding to the cell 44 of cell ID #4 are instructions to 
shift to the end of the PGC 40 and to execute the POST 
CMD.60. 

[0112] The content of the POST CMD 60 is an Instruc- 
tion to shift.to the chapter of the number written in pa- 



rameter 1, That is. if '1' is entered for parameter 1. the 
Instruction Is to shift to chapter (1). If '2' ts oritered tor 
parameter 1 , the Inetaiction is to shift to chapter (2). It'3' 
Is entered for parameter 1. the instnjction is to shift to 

6 chapter (3). tf'4' ts entered tor parameter 1 , ttie instruc- 
tion is to shift to chapter (4). . 
[0113] The navigation commands descdbecl so far im- 
plement control of the replay opsration desoribed with 
reference to FIG. 4. 

10 [0114] Reference is now made to FIG. 1 2 f9r describ- 
ing operations using the menu of the embalm ent as 
shown in FIG. 3, for example. FIG. 12 iltustrates a DVD 
player and its peripherals. FIG. 126hovw:the pvpplay- 
er 91 ; a monitor 90 for dieptaying pictures replayed by 

IB the DVD player 91 ; and a renrwte controller 9^ for oper- 
ating the DVD player 91 . The remote controller includes: 
an up cursor Wsy 93, a down cursor key 94, a|eft cursor 
key 95 and a right cursor key 96 for. shifting ^ selected 
operation button vertk;al)y end horizontally and a menu 

20 enter key 97 for completing the operatton of a selected 
operation button. 

[011S] In order to replay the DVD Including the PGC 
as previously described, the viewer first mantpulates op- 
eration buttons and soon (not shown) of the remote con- 

2S troiler 92 so as to display a desired menu on ttie monitor 
90. If the menu 1 shown in FIG. 3 Is displayed on the 
monitor 90, for example, one of the menu buttons 2 at 
the top ie higtillghted at firat. In this state, the viewer nr>ay 
select any of the menu buttons 2 by pressing t^e up cur- 

30 sor key 93 or the down cursor key 94 of the rejnote con- 
troller 92. If the viewer presses the menu enjer key 97 
while the button tor specifying a chapter apong the 
menu buttons 2 ie selected (highlighted), the dynamic 
highlight picture 3 is displayed and a reptay Is' started at 

35 the designated chapter 

[0116] If the viewer presses the menu enter key 97 
while the menu page switching button among the menu 
buttons 2 is selected (hightighted), the mer^u page Is 
switched to another. 

40 [0117] Referringto FIG, 13, an example of config- 
uration of the QVD player as a menu control apparatus 
of the embodiment will be desoribed. The DJ/D player 
shown comprises: a.motor 102 for rotating a DVD 101; 
a pickup 1 03 placed to face the DVD 1 01 rotated by the 

45 motor .102 for detecting information record^ on the 
DVD 101 ; a demodulator 1 04 for demodulating and out- 
putting eignals outputted from the pickup 1P3; and a 
switch 105 including two fixed contacts 105a?and 105b 
and a moving contact 1 05c coupled to the output o1 the 

BO demodulator 1 04. The ptokup 1 03 optteally r^ads inlor- 
nrwtion recorded on the DVD 101 through radiating the 
DVD 101 with light and detecting return light. The pickup 
1 03 includes a drive apparatus for controlling a positbn . 
on the DVD 101 at which infornriatk^ Is re^ through 

ss shifting a radiatbn point onto the DVD 101 along the 
radiusoftheDVDIOl, 

[0116] The DVD player further corr>prises a demultl- 
. ptexer (1 ) 108 whose Input is coupled to the fix^ contact 



. BMSOOCIO: <EP__JWW278A«J.> 



10 



19 



EP 0 898 279 A2 



20 



105a of the switch 1051 The demultiplexer (1) 108 di- 
vides output signals of the demodulator 104 received 
through the switch 105 into navigation packs (shown as 
NAVI) 106 tor controlling a replay method ot the DVD 
player and presentation data 107 whteh is information 
to be provided for the viewer. The DVD player further 
comprises a central processing unit (CPU) 109 as a 
computer of the embodiment for receiving signals from 
the fixed coritact 105b of the switch 105 and the navi- 
gation packs 106 from the demultiplexer (1) 108 ardfor 
controHing the motor 1 02, the pickup 1 03 and the switch 
105. The CPU 109 includes a reiadonty memory (ROM) 
retaining a program and a random access memory 
(RAM) as a work area. The CPU 109 performs opera- 
tions described be tow by implementing the program 
stored in the ROM with the RAM as the work area. 
[01 1 9] . The bVD player further comprises: a demulti- 
plexer (2) 113 for dividinsf the presentation data 1 07 from 
the demultiplexer (1) 108 into a coded subpicture signal 
(shown as SP) 110, a coded video signal (shown as V) 

111 and coded audio data (shown as A) 112; a subpic- 
ture decoder 1 1 4 for decoding the subpicture signal 1 1 6 
from the demultiplexer (2) 113; a video decoder 115 for 
decoding the video signal 111 from the demultiplexer (2) 
1 1 3; an audio decode r 1 1 6 for decoding the audo signal 

1 1 2 from the demuKtplexar (2) 1 1 3 and outputting an au- 
dio output signal 117; a display menrK>ry 118 for storing 
the decoded subpicture signal from the subpicture de- 
coder 114 and generating a subpicture; a display mem- 
ory 119 for storing the decoded video signal from the 
vkieo decoder 1 1 5 and generating a nrtoving pbture: and 
an adcter 121 for adding output signals bf the display 
memories 118 and 119 and outputting a video output 
signal 120, 

[0120] The CPU 109 incjudes, in the RAM, an infor- 
mation data storage region 122 for storing information 
data and a navigation control dfita storage region 123 
for storing navigation control data include in the navi- 
gation packs 106. The information data storage region 
122 includes a general control data storage region 124 
for storing general control data apd an entry search in- 
formatbn storage regton 125 for storing entry search In- 
fornnatton. The infcwrnatkxi data is inputted through the 
switch 1 05. The CPU 109 sends a highlight display con- 
trot signal 126 to the display memory 118. The highlight 
display cdritrol signal 126 controls highlighting of the 
subpicture stored in the navigation control data storage 
regton123. 

[0121] The DVp; player further conrprises a receiver 
129 for receiving a silgnal fit>m the remote controller 92, 
rrmnipulating the signal for conversion 1o a signal corre- 
spdnding to the key operation of the remote controller 
and sending the signal to the CPU 1 09. 
[0122] Theoperatkwbf the DVD player shown in FIG. 
13 will now be described. Loading of information data 
by the DVD player be first disscribed. The CPU 109 
has the switch lOS swItchisd to the fixed contact 105b 
and loads general control data and entry search infor- 



nsation from the DVD 101 by activating the pteKup 103 
and the motor 102 with servo control. The CPU 109 has 
the general control data and the entry search Intorma- 
tiori stored in the storage regions 124 and 126, respec- 
tively. The general control data includes static informa- 
tion requirjed for replay such as the aspect ratio of the 
vkJeo arid the type of codirig and the number of ctiannels 
of the audio. The entry search information is a table of 
information of addresses on the DVD 101 where the 
multiplexed data of each menu page and the multi- 
plexed data of each title is located. Using t^e entry 
search informatton, the DVD player nnoves the ptekup 
103 to the designated address of the selected menu or 
title and starts a replay. 

[0123] The operation of menu replay by the DyD play- 
er will now.be described. The CPU 109 has the switijh 

105 switched to the fixed contact 105a and determines 
the initial address of the menu from the entry s^rch ri- 
fonnatlon. The CPU 109 activates the pickup 103 and 
the motor 1 02 and obtains a replay signal f i^om the pick- 
up 1 03 so as to k>ad information of the menu. The replay 
signal is restored to norrml digital signals by theciemod- 
ulator 104 to be a replay stream 127. Being ^larged 
schematically, the replay stream 127 tooks like a navi- 
gatton pack (NAVI), a video signal (V), an audio signal 
(A) and a subpk^ture signal (SP) multiplexed in se- 
quence. ^ 
[0124] Next, the replay stream 1 27 oulputted ^om the 
demodulator 104 is divided into the navigation packs 

106 and the presentatton data 107 by the demujtiplexer 
(1) 108. The navigation packs 106. one of the-divlded 
data, is stored In the storage regton 1 23 in the CPU 109. 
Since the navigation packs 1 06 include the highlight in- 
formation data 72 shown In FIG. 9. instructkxis for re- 
playing the menu ^the adjacent button cteta 82, the but- 
ton command 83 and so on in FIG. 9) are stor^ in the 
CPU 1 09 as well in this stage. ] 
[0126] The presentation data 1 07, the other of the da- 

. tadivkied by the demultiplexer (1) 106, Is further divided 
into the subpicture signal 110, the vkfeo signal 111 and 
the audio signal 112 by the demultiplexer (2) 113. The 
signals are each restored to a decoded subpicture sig- 
nal, a decoded video signal and a decoded audip signal 
by the respective decoders 114 to 116. The su^ptoture 
signal outputted from the decoder 114 and the vi^eo sig- 
nal outputted from the decoder 11 5 are each terr^orarily 
storied In the display menr>ories 1 1 8 and 1 1 9. respective- 
ly. The subpbture signaj and the video signal ^re then 
added to each other at the adder 121 and outpMtted as 
the videooutpul signal 120. The highlight display control 
signal 12S is given to the display memory 118 ffom the 
CPU 1 09. For shifting a highlighted button on the menu 
by operating the cursor keys of the remote controller, for 
example, the CPU 109 directly rewrites the data corre- 
sponding to highlighting in thedlsptay memory jl8i us* 
ingthe highlight display control signal 126. Th^ visual 
effect of highlight color shiftingis thereby achieved. 
[0126] As preytously described, the PGC 4f each 
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menu ts recorded on the disk as the PGC informatbn 
table as part of the area called general control data. The 
general control data on the disk is loaded In the CPU 
109 and stored In the storage region 124, To be more 
specif te, the PGC information table stored In the storage 
region 124 Indicates the relationship among the PGC, 
the VOB ID number and the cell ID number. The storage 
regton 125 retains the VOB information table Indicating 
the physical addresses on the disk corresponding to the 
POC. the VOB ID number and the cell ID number in the 
PGC information table. Therefore, in order to replay the 
menu of the embodiment, the CPU 109 reads the PGC 
information table in the storage region 1 24 so as to ob* 
tain the VOB ID number and the cell ID number of the 
PGC. The CPU 109 thus obtains the physical addresses 
on the disk con'esponding to thp VOB ID number and 
the ceil ID number in the VOB information table in the 
stiorage region 125. 

[0127] Referring to the flowcharts shown in FIG. 16 
and FIG. 17, the operatbn of menu replay by the DVD 
player of the embodiment of the inventcn will now be 
described. The following operation mainly corresponds 
to the operatbn of the CPU 109 In the example shown 
in FIG. 13. 

[0128] The operation is started by the viewer instruct- 
ing the DVD player to replay a specific menu with the 
renrwte controller (step S100). The CPU 1 09 of the DVD 
player executes the PGC for the root menu (step SI 01). 
Following the PRE CMD, (he CPU 109 shifts to the chap- 
ter menu and starts a reptay of the chapter menu (step 
S102). Since the PGC for the chapter menu, does not 
Include any instruction corresponding to the PRE CMD, 
the CPU 109 replays the cell of cell number CN #1, that 
Is*, the menu 10 of the first page in FIQ. 4 (step Si 03). 
The BTN #1 Is thereby brought to the state of select 
highlight (step 81 04). The CPU 109deterrhine8 whether 
any key of the remote controller Is pressed (step 8105). 
|f no key is pressed (N in step Si 05), the CPU 109 re- 
plays the cell of cell number CN #1 to the end and exe^ 
cutee the cell CMD corresponding to cell number CN #1 
(step Si 06). Since the cell CMD lean instruction to shift 
to the start of Its own cell, the CPU 109 shifts to the start 
of cell number CN #1 and starts a replay (step S107). 
The CPU 109 then returns to step S105 and repeats re- 
playing the menu 10 of the first page until any key input 
is nnade from the remote controller. If any key of the re- 
nnote controller is pressed (Y in step SI 05), the CPU 
109 determines whk;h key is pressed (step S106). If ei- 
ther the left or the right cursor key is pressed, the CPU 
1 09 goes to step SI 06, continues the replay of the menu 
10 and waits for key input from the remote controller. If 
eKhef the up or the down cursor key Is pressed, the CPU 
109. shifts the select highlighting to the adjacent button 
(step SI 09), returns to step SI 05 and waits for key Input 
from the remote controller. 

[0120] If the menu enter key Is pressed, the CPU 109 
determines which menu button is In the state of select 
highlight (step S110). If the BTN #1 is in the state of se^ 



lect highlight, the CPU 109 brings the BTN #1 to the 
state of action highlight (istep S111) and executes the 
BTN CMD #1 in the cell of cell number CN #1 (step 
, S112).TheCPU 109 then enters 'V as the fin^idestina- 
s tion chapter number for parameter (GP) 1 an^ shifts to 
. the cell of cell number CfM #3 (step 811 3) and replays 
the dynamic highlight pteture (1) 15 In FIG. 4 (step 
8114). If . the BTN #2 is In.the state of select highlight, 
the CPU .109 brings the BTN #2 to the state of action 
10 highlight (step S115) and executes the BTN CMD #2 in 
, the ceil of celt number CN#1 (stepS116). TheCPU109. 
then enters '2' as the final destinatton chapter number 
forGP 1 and shifts to the cell of cell number CN #3 (step 
S117) and replays the dynamic highlight picture (1) 15 
IS in FIQ. 4 (stop S1 14). After the operation of thp BTN #1 
or #2 Is determined and the dynamic highlight picture 
(1 ) 15 is replayed, the CPU 109 executes the cell CMD 
corresponding to the cell of cell number CN #3 (step 

81 21 ) and shifts to the last POST CMD of the PGC (step 

8122) . 

[0130] If the BTN #3 Is In the state of select highlight, 
the CPU 109 brings the BTN #3 to the state ^of actbn 
highlight (step 8118) and executes the BTN CMD #3 in 
the cell of cell number CN#1 (step 8119). The CPU 109 
then shifts toihe cell of cell number CN #2 and replays 
the menu 16 of the second page (step SI 20) apd brings 
the BTN #5 oh the menu to the state of select highlight 
(8tepS125), 

[0131] Having brought the BTN #5 to the stete of se- 
lect highlight, the CPU 1 09 performs the steps similar to 
those fpr the first page of the menu. That is, the CPU 
109 determines whether any key of the remote controller 
Is pressed (step SI 26). If no key is pressed (N In step 
S126), the CPU 109 replays the cell of cell number CN 
#2 to the end and executes the cell CMD corresponding 
to cell number CN #2 (step 8127). The CPU !09 shrfts 
to the start of cell number CN #2 and starts a replay (step 
8128). The CPU 109 then returns to step ^126 and 
waits tor key input from the remote controller. If any key 
of the remote controller is pressed (Y in step ^^2S), the 
CPU 109 determines whksh key is pressed (st^p SI 29). 
If either the left or the right cursor key Is prejpsed, the 
CPU 109 goes to step S1 27. If either the up orihe down 
cursor key Is pressed, the CPU 109 shifts tfie select 
highlighting to the adjacent button (step 81.30) and re- 
turns to step SI 26. 

[0132] If the rhenu enter key is pressed, the CPU 109 
detenmines which menu button Is in the state of select 
highlight (step 8131). If the BTN #5 is In th$ state of 
select highlight, the CPU 109 brings the BTN #5 to the 
state of .action highlight (step 8132) and executes the 
BTN CMD #5 In the celt of cell riumber.CN #2 (step 
S133). The CPU 109 then enters '3' aethe fhal desti- 
natbh chapter number for QP 1 and shifts to jhe cell of 
cell number CN #4 (step Si 34) and replays thq dynamte 
highlight picture (2) 21 in FIQ. 4 (step 8135). If the BTN 
#6 Is in the state of select highlight, the CPU 109 brings 
the BTN #6 to the state of actbn highlight (step 8136) 
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and executes the BTN CMO #6 in the cell of cell numt^er 
CN #2 (step SI 37). The CPU 109 then enters '4* as the 
final destinatbn chapter number for GP 1 and shifts to 
the cell of celt number CN «4 (step si 38) and replays 
the dynamic highlight picture (2) 21 in FIG. 4 (step 
SI 35). 

[01 33] If the BTN #4 is In the state of select highlight, 
the CPU 109 brings the BTN #4 to the state of action 
highlight (step S139) and executes the BTN CMD #4 in 
the cell of cell number ON #2 (step SI 40). The CPU 1 09 
then shifts to the cell of cell number CN #1 and replays 
the menu 10 of the first page (step SI 41) and returns to 
Gtep SI 04. 

[01 34] After the operation of the BTN #1 . #2. #5 or #6 
is determined and the dynamic highlight picture (1) or 
(2) is replayed, the CPU 109 executes the POST OMD 
of the PGC for the chapter menu (step SI 23) and shifts 
to the designated chapter, following the value entered 
f or GP 1 (step S1 24). That is. the CPU 1 09 replays chap- 
ter (1 ) when GP 1 = 1 , chapter (2) when GP 1 = 2, chap- 
ter (3) when GP 1 = 3 and chapter (4) when GP l = 4. 
The operation relating to the chapter menu is thus com- 
pleted. 

[0135] According to the recording medium retaining 
data for menu control, the menu control method and the 
menu control apparatus of the embodiment described 
so far, the menu is implemented with the moving picture 
with sound. Furthenmore. after the operation of the 
menu button is determined the dynamic highlight pic- 
tures (1) and (2) of moving pictures with sound are au- 
tomatically replayed and then an actual replay of the 
chapter of the title is started. As a result, the action high- 
lighting of the selected mienu button Is more empha- 
sized. The menu h^hty expressive and attractive to the 
viewer is thereby produced. 

[0136] Furthernrwre, the VOB and the PGC of the 
menu and the dynamic highlight picture are each col- 
lected as one and recorded in orderly sequence. Author- 
ing of the DVD is therefore easily achieved. In addition, 
various kinds of data written in the PGC are recorded 
as the PGC information table in one region on the disk 
and all the data is completely read by accessing ortce. 
A replay with excellent response is thereby achieved by 
the DVD player. 

[0137] A second embodimentof the invention will now 
be described. The embodiment provides a menu .made 
up of a plurality of pages wherein a replay of the dynamic 
highlight picture is further achieved when the menu 
page is switched to another Like numerals are assigned 
to the components similar to those of the first embodi- 
ment and descriptbns thereof are omrtted. 
[0136] In this example, the contents of the BTN CMD 
(#3) 51 of the BTN #3, the BTN CMD (#4) 62 of the BTN 
#4 and the POST CMD 60 in FIG. 6 are as folbws. 
[0139] The content of the BTN CMD (#3) 51 is an in- 
struction to enter lO.for GP 1 and to shift to the cell 43 
of cell number CN #3. 

[0140] The content of the BTN CMD (#4) 62 is an in- 



struction to enter '20' for GP 1 and to shift to the cell 44 
of cell number CN #4. 

[0141] The content of the POST CMD 60 is ari instnjc- 
tion to shift to the designated one of chapters (1 ) to (4) 
5 when the value of GP 1 is any of *V to '4' , to s^|ift to the 
cey 42 of cell number CN #2 when the value of GP i is 
'10* or to shut to the cell 41 of cell number CN f 1 when 
the value of GP 1 is '20*. 

[0142] Referring to FIG. 18 and FIG. 19, the operation 
10 of menu replay by the DVD player of the embodiment 
will now be described. When the operation of the BTN 
#3 on the menu of the first page is detemnined and the 
BTN #3 ie brought to the state of actton highlight (step 
S1 18). the CPU 109 executes the BTN CMD ff3 (step 
IS S119). The CPU 109 er>ters *10* for GP 1 and shifts to 
the cell of cell number CN #3 (step S1 20A) and replays 
the dynamic highlight ptoture (1) 15 in FIG. 4 (step 
S114). After the dynamic highlight picture (1) 15 is re- 
played, the CPU 109 executes the cell CMD corre- 
sponding to cell number CN #3 (step SI 21) and shifts 
to the last POST CMD of the PGC (step SI 22), 
[0143] When the operation of the BTN #4 on the menu 
of the second page is determined and the BTN #4 is 
brought to the state of actkxi highlight (step SI 39), the 
CPU 109 executes the BTN CMD #4 (step S140). The 
CPU 109 enters '20' for GP 1 and shifts to the cell of cell 
number CN #4 (step SI 41 A) and replays the dynamic 
higjiiight picture (2) 21 in FIG. 4 (step SI 35). / 
[0144] After the dynamic highlight picture (1 ) or (2) is 
replayed, the CPU 109 executes the POST CMD (step 
SI 23) and determines the value of GP 1 (step 6124A). 
Depending on the value of GP 1 , the CPU 109 ^Ofiorms 
the following steps. When the value GP 1 is '10'. that 
is. the operatkxi of BTN #3 on the menu of the first page 
Is detemnined, the CPU 109 shifts to the ceil of cell 
number CN #2 and replays the menu of the secofid page 
(step S143A) and goes to step SI 25. When the value 
of GP 1 is '20\ that is, the operatk>n of BTN #4 on the 
menu of the second page is determined, the QPU 109 
shifts to the cell of cell number CN #1 and replays the 
menu of the first page (step S144A) and goes to step 
S104. When the value of GP 1 is any of '1', 'S'/S' and 
'4', that is, the operation of any of BTN #1 , #2.* #6 and 
#6 is determined, the CPU 109 shifts to the chapter cor- 
responding to the value of GP 1 and starts a replay of 
the chapter (step S142A). 

[0145] The renminder of the steps shown in FIG. 18 
and FIG. 1 9 are similar to those of the first embodiment 
(FIG. 16 and FIG. 17). ^ 
[01 46] According to the second embodiment thus de- 
scribed* when (he operatbn of the BTN (#3) 14 on the 
menu 10 of the first page in FIG. 4 is detenmihed, the 
moving picture of the dynamic highlight pictura (1) 1 5 is 
automatically replayed before the CPU 109 shifts to the 
start of the moving picture of the menu 16 of the^ second 
page and starts a replay of the menu 16. When the op- 
eration of the BTN (#4) 20 on the menu 1 6 of the second 
page is determined, the moving picture of the dynamic 
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highlight picture (2) 2 1 Is automatically replayed before 
the CPU 109 shifts to the start of the moving picture of 
the menu 1 0 of the first page and starts a replay ot the 
menu 10. The dynamic highlighting Is thus inserted as 
well when the menu page Is switched to the other one. £ 
Creation ot the more attractive menu is thereby 
achieved. 

[0147] The dynamic highlighting may be inserted 
when the menu page Is switched to the olher one by the 
following procedure as well. Another cell is added (or io 
the dynamic highlight picture replayed when the menu 
page is switched. TheBTN CMD 51 of the 8TN («^3) 14 
in FIG. 4 is provided as an Instruction to shift to the ad- 
ditional cell. The cell CMD ot the additional cell is pro- 
vided as an instruct bn to shift to the cell of cell number r£ 
CN #2. Similarly, the BTN CMD 52 of the BIN (#4) 20 
is provided as an Instruction to shift to the additional ceil. 
The cell CI^D of the addtlionat cell is provided as an in- 
struction to shift to the ceil of ceil number CN #1 . 
[0148] The remainder of the configuration, operation 
and effects of the second embodiment are similar to 
those of the first embodiment. 
[0149] A third embodinr\ent of the invention will now 
be described. The embodiment provides an example 
wherein the V06 and the POC of the menu and the dy- 2S 
namic highlight picture are each divided Into a plurality 
of VOBs and PGCs. IJI<e numerals are assigned to the 
components similar tothose ot the first embodiment and 
descriptions thereof are omitted. For brevity, a menu 
consisting of one page is described in this example and 3o 
description of the dummy PGC of the root menu is omit- 
ted. 

[0160] FIG. 20 illustrates the structures of the VOB 
and PGC of the menu of the embodiment. The items ot 
data for the menu and those for the dynamic picture ere 3s 
each divided and recorded in an Individual VOB 1 30 and 
a VOB 131. The PGC corresponding to the respective 
VOBs 1 30 and 1 31 is divided into a PGC 1 32 and a PGC 
133 as well. The VOB 130 and the VOB 131 are each 
defined as VOB #1 and VOB #2. reepectively. The VOB <o 
ID numbers thereof are #1 and #2, respectively The 
PGC 132 and the PGC 133 are each defined as PGC 
#1 and PGC #2, respectivety. 
[01 61 ] SirKe the menu consists of one page, the VOB 

1 30 for recording data for the menu Is nr>ade up of a sin- 45 
gle ceil 134. The cell number of the cell 134 is CN #1 
and the cell ID number thereof is #1 . The PGC 1 32 cor- 
responding to the VOB 130 includes a PRE CMD 135, 
Information relating to the cell 134 and a POST CMD 
137. The infonmatton relating to the cell 1 34 includes the so 
cell ID number, two BTN CMD #1 and #2 and a cell CMD 
142. 

[01 62] Since the dynamic highlight picture is one, the 
VOB 131 is made up d a single cell 138. The cell 
number of the cell 1 38 is CN #1 and the cell ID nunrtber ^ 
thereof Is #1. The PGC 133 corresponding to the VOB 

131 includes a PRE CMD 139. Information relating lo 
the celt 1 38 and a POST CMD 1 41 . The information re- 



lating to the celi 138 includes the ceil ID number and a 
cell CMD 143. Since the dynamic highlight picture in- 
cludes no menu button, there is no BTN ClylD corre- 
sponding to the cell 138. 

[0163] The contents of the navigation commands of 
the PGCs 1 32 and 1 33 are as follows. The PQC 1 32 for 
the chapter menu includes the PRE CMD 136, the BTN 
CMD #1 and #2 for the respective menu buttons, the cell 
CMD 142 and the POST CMD 1 37. 
[0164] There is no instruction conrespondipg to the 
PRE CMD 1 35. Therefore, after the shift to the chapter 
menu, the operation shifts to the cell 134 of cell ID #1. 
[0166] Thecontent6oftheBTNCMD#1 an(J#2inlhe. 
cell 1 34 of cell ID #1 are ae follows. 
[0166] The content of the BTN CMD #1 is an instruc- 
tion to enter *i' as the final destination chapter number 
for GP 1 and to shift to the PGC 133 for the dynamic 
hiQ^llght picture. 

[0167] The content of the BTN CMD #2 is an instmc- 
tion to enter *2* as the final destination chapter number 
for QP 1 and to shift to the PQC 133 for the dynamic 
highlight picture. 

[0166] The cc^tent of the cell CMD 142 correspond- 
ing to the cell 1 34 ts an Instruction to shift to the start of 
its own ceil. 

[0169] There Is no instructbn correspondipg to the 
POST CMD 137. 

[0160] The PGC 133 for the dynamic highli^t picture 
includes the PRE CMD 139, the cell CMD 149 and the 
POST CMD 141 . There is no instruction corraponding 
to the PRE CiytD 139 and the cell CMD 143. ' 
[0161] The content of the POST CMD 141 is an In- 
structbn to shift to the chapter of the number written In 
GP 1 . That is, if T is entered tor GP 1 . the Instruction is 
to shift to chapter (1). If'2' is entered for GP 1 , the in- 
struction l8 to shift to chapter (2). 
[0162] Referring to the flowchart shown In Fip. 21 , the 
operation of menu replay by the DVD player of the em- 
bodiment will now be described. The operation is started 
by the viewer Instructing the DVD player to repjbay a spe- 
cific menu with the rennote controller (step S}CK)). The 
CPU 109 of the DVD player executes the PQfi for the 
root menu (step S201). Following the PRE CMD, the 
CPU 109 shifts to the chapter menu and start^ a replay 
of the chapter menu (step S202). Since the PQC (#1) 
132 for the chapter menu does not include ary Instmc- 
tlori corresponding to the PRE CMD 135. the pPU 109 
replays the cell 134 of cell number CN #1, t^ is. the 
menu (step S203). The BTN #1 Is then brought to the 
state of select highlight (step 8204). The .CPU 109 de- 
termines whether any key of the renr»ote controller is 
pressed (step S205). if no key Is pressed (KJ in step 
8205), the CPU 1 09 replays the cell 1 34 of cell number 
CN #1 to the end and executes the cell CMD* 142 cor- 
responding to celf number CN #1 (step S206). ^ince the 
ceil CMD 142 is an ln&tructk>n to shift to the start of its 
own cell, the CPU 1 09 shifts to the start of th^ cell 1 34 
of cell number CN #1 and starts a replay (step S207). 
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The CPU 109 then returns to step S205 and repeats re- 
playing the menu until arty key input is made from the 
remote controller If any Icey of the renrrote controller is 
pressed (Y h step S205).,the CPU 109 determines 
whbh key is pressed (step S208). If either the left or the s 
right cursor key is pressed/ the CPU 109 goes to step 
5206. continues the replay of the menu and waits for 
key iriput from the remote contrdler. It either the up or 
the down cursor key is pressed, the CPU 109 shifts the 
select highlighting to the .adjacent button (step S209), 
returns tp step S205 and waits for key input from the 
remote controller 

[0163] If the menu enter key is pressed, the CPU 1 09 
determines which menu button is in the state of select 
highlight (step S210), If the BTN #1 Is in the state of 
select highlight, the CPU 109 brings the BTN #1 to the 
state of action highlight (step S211) and executes the 
BTN CMD #1 in the cell 134 of cell number CN #1 (step 
S212). The CPU 109 then enters 't' as the final desti- 
nation chapter number for GP 1 and shjfts to the PGC 
(#i2) 133 (step S21 3) and replays the dynamic highlight 
picture (step S21 4). 

[01 64] If the^ aTN #2 is in the state of select highlight, 
the CPU 109 brings -the BTN #2 to the state of action 
hJghll^t Xstep S215) and e>cecutes the BTN CMD #2 in 
the cell 134 of cell number CN #1(stepS216). The CPU 
109 then enters'2' as the, final destination . chapter 
number for GP 1 3nd shifts to the PGC (#2) 133 (step 
S217) and replays the dynamic highlight prcture (step 
S21 4). After the operation.of the BTN #1 or #2 is deter- 
mined and the dynamic highlight picture is replayed, the 
CPU 109 executes the last POST CIVID 141 of the PGC 
(#2) 1 33 (step S218) and shifts to the designated chap- 
ter, folbwing the value entered tor GP 1 (step S219). 
That Is, the CPU 109 replays chapter (1) when GP 1 =: 
1 or chapter (2) when GP 1 = 2. The operation relating 
to the chapter menu is thus completed. 
[0165] According to the third embodiment described 
so far, the items of data for the menu and those for the 
dynamic picture are each divided and recorded \h the 
individual VOBe and PGCs. Therefore, by changing the 
number assigned to the PGC to be linked to the pair of 
VOB ar>d PGC, an increase of menu pages or a change 
In configuration may be achieved. In terms of program- 
ming of navigation comrnands, programming is easily 
performed and versatility of the program thereby pro- 
duced is enhanced. 

[0166] For generating the menu with a plurality of pag- 
es, a pair of the structures of VOB and PGC described 
. above is provWed for each page. For example, the VOB so 
and PGC corresponding to the new page are defined as 
VOB #3. VOB #4, PGC #3 and PGC #4. An instruction 
to. shift to the PGC corresponding to the destination . 
page is written for the BTN CMD for the menu page 
switching. ss 
[0167] The remainder of the configuratK>n, operation 
and effects of the third embodiment are similar to those . 
of the first embodiment. 



[0168] The inventk)n is not limited to the foregoing 
embodiments but may be practiced in still othar ways. 
. For example, allhough the response picture usyJ for de- 
termining the operation of the menu buttons is jhe mov- 
ing picture with sound in the foregoing embofJlments, 
the picture may be a still picture or a picture without 
sound. Similarly, the menu may be a still picture or a 
picture without sound. Inaddition, the recording medium 
retaining data tor rnenu control of the inventkxi is not 
limited to a DVD as described in the foregoing embodi- 
ments but may be any other type of recording medium. 
Similarly, the menu control method and apparatfjs of the 
invention are not limited to the applicatloh wherein a 
menu used for replaying Infomriation recorded cri a DVD 
by a DVD player is displayed but may be applied to dis- 
play of a menu used for replayhg intormatbn recorded 
on any other medium. Furthermore, instead bf using 
menu control data recorded on a removabb medium like 
^.DVD, the invention may be utilized in an appitcatton 
wherein a menu Is displayed through the use pf menu 
control data stored in a memory of a computer In ad- 
vance. ' 
[0169] According to the recording medium retaining 
data for menu control, the menu control method and ap- 
paratus of the embodiments of the Inventton, the rie- 
sponse picture is displayed by using the response pre- 
ture data in response to determination of the operation 
of the menu button on the menu displayed by using the 
menu display data. After the response picture is dls- 
piayed, the function assigned to the menu button is ex- 
ecuted. As a result, the action of determining the oper- 
ation of the menu button is dynamic. The menu highly 
expressive and attractive to the viewer is theret)y creat- 
ed. . 

[0170] According to the recording medium retaining 
data for menu control, the menu control method and ap- 
paratus oif the embodiments of the invenlton, the re- 
sponse picture may be displayed, using data including 
a moving picture as the response picture data. Creatten 
of the menu more attractive to the viewer is thereby 
achieved. 

[0171] According to the recording medium retaining 
data for menu control, the menu control method and ap- 
paratus of the embodiments of the Invention, the re- 
sponse picture niay be displayed, using data including, 
a picture with sound as the response picture d^ta. Cre- 
ation of the menu more attractive to the viewer that is 
not only visually attractive but also appealing to the ear 
is thereby achieved: 

[0172] According to the recordhg medium retaining 
data for menu control of the embodirnents of thp inven- . 
tion, the menu may be displayed, using data including 
a moving picture with sound as the menu data, (^reatbn 
of the rrienu easy to use and nrtore attractive to the view- 
er is thereby achieved. 

[0173] According to the recording medium retaining 
data for menu control of the eimbodiments of thp inven- 
tion, the menu dfsplay data ahdthe response picture da- 
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ta Is collected and recorded as a series of data. As a 
result, creation of the menu is easily achieved. In addi- 
tion, the frequency of data loading from the recording 
medium is reducedand the operation epaed of the menu 
and the resporise picture Is Improved. 



Claims 

1 . A recording medium retaining data for menu control 
to Implement input of an instruction In response to 
an operation on a rnenu displayed on a screen 
wherein: 

said data for menu control has a data struc- 
ture including: 

menu display data for displaying said menu in- 
cluding at least one menu button for instructing 
to execute a predetermined function; 
response picture data fordisplayinga predeter- 
mined response picture in response to determi- 
nation of an operation of said menu button; 
data for instmcting to display said response pic- 
ture using said response picture data when the 
operation of said menu button is determined on 
said menu displayed by using said menu dis- 
play data; and 

data for instructing to execute the function as- 
signed to said menu button after the response 
picture is displayed. 

2. A recording medium according to claim 1 wherein 
said response picture Includes a moving picture. . 

3. A recording medium according to claim 1 or 2 
wherein said response picture Includes a picture 
with sound. 

4. A recording nDsdium according to claim 1, 2 or 3 
wherein said data for instructing to display includes 
data for specifying the function assigned to said 
menu button and said data for instructing to execute 
Instructs to execute the function specified based on 
said data for specifying. 

5. A recording medium according to claim 1 , 2, 3 or 4 
wherein said menu display data Includes data for 
varying display patterns of said menu button when 
said menu button is not selected, said menu button 
is provisionally selected and the operation of said 
menu button Is determined. 

6. A recording medium according to claim 1 , 2, 3, 4 or 
5 wherein said menu includes a moving picture with 
sound. 

7. A recording medium according to claim 1 , 2, 3, 4, 5 
or 6 wherein said menu display data and said re- 



8por>se picture data Is recorided as a series of data. 

8. A menu control method for implementing ipput of an 
instruction in response to an operation on a menu 

6 displayed on a screen, including the steps of: 

displaying the menu Including at least one 
' menu button for tnstructlng'to execute a prede- 
termined (unction; 
10 displaying a predetermined response picture 

when the operation of said nr^nu butt9n on said 
menu is determined: and 
executing the function assigned to said menu 
button after said response picture is displayed. 

IS 

9. A menu control method according to clalni 8 where- 
in said response picture IrKludes a moving picture. 

10. A menu control method according to claim 8 or 9 
20 wherein said response picture includes a picture 

with sound 

11 . A menu control apparatus for implementlrig input of 
an instruction in response to an operation on a 

2$ menu displayed on a screen, comprising: 

a menu display means for displaying said menu 
including at least one menu button fdr Instruct- 
ing to execute a predetermined function; 
^ a response picture display means for displaying 

a predetermined response picture whpn the op- 
eration of said menu button on said menu is de- 
termined; and 

a means for executing the function assigned to 
^ said menu bunon after said response picture Is 

displayed by said response picture display 
means. ! 

12. A menu control apparatus according to c!a{m 11 
^^0. wherein said response picture display nieane dis- 
plays said response picture Including a moving pic- 
ture. 

13. A menu control apparatus according to cjaim 11 or 
4S 12 wherein said response picture display means 

displays said response picture including' a picture 
with sound. 
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